Singlet oxygen in Escherichia coli: New insights for antimicrobial photodynamic therapy.
Antimicrobial photodynamic therapy is an emerging treatment for bacterial infections that is becoming increasingly more attractive because of its effectiveness and unlikelihood of inducing bacterial resistance. However, there is limited knowledge about the localization of the photoactive drug in the bacteria and about the details of production of the main cytotoxic species, singlet oxygen. This article describes a combination of spectroscopic and time-resolved photophysical techniques that provide such information for a cationic porphyrin photosensitizer in gram-negative Escherichia coli bacteria. Our results reveal a double localization of the photosensitizer, inside (bound to the nucleic acids) and outside (bound to the cell wall) of the E. coli cells. Singlet oxygen is produced at both sites and is able to cross the cell wall.